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AbstractofJP 10202151 (A) 

PROBLEM TO BE SOLVED: To prevent an electric 
discharge from being generated by a coating 
material applicator and at the same time, improve 
the efficiency of a high voltage power supply by 
controlling the increase and decrease of high 
voltage to be applied to the applicator based on a 
current sensing signal connected to an area 
between the applicator and a target object. 
SOLUTION: When high voltage generated by 
connecting a variable voltage drive signal to a high 
voltage module 200 from a control module 300, is 
applied to a coating material applicator 100 for 
giving a coating material to a target object T, a 
current sensing signal which represents the current 
filtered within the range of a change rate of current 
or a zone passing frequency between the applicator 
100 and the object T, is generated. Further, a 
control signal is connected to the control module 
300 by a system controller 400 in response to the 
current sensing signal, so that the high voltage to be 
sent to the applicator 100 is decreased(increase) 
under control when the change rate of current 
increases(decreases). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by t:he use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim l]High tension which is provided with the following and sent to the above-mentioned charge 
applicator of a finishing material, A current sensing signal showing at least one of the increases in 
current to which the filter of an increase in the above-mentioned current change rate and the above- 
mentioned band pass frequency range was carried out can be answered, and it can decrease with a 
control module, And high tension sent to the above-mentioned charge apphcator of a finishing material, 
An electrostatic coating system for adhering a charge of a finishing material to a target object 
characterized by what a current sensing signal showing at least one of the reduction of current to which 
the filter of reduction of the above-mentioned current change rate and the above-mentioned band pass 
frequency range was carried out can be answered, and can be increased with a control module. 
A charge applicator of a finishing material for tuming to a target object a charge of a finishing material 
by which electrification was carried out, and giving it. 

A high-tension module which has an input and an output and by which an output was connected to the 
above-mentioned charge applicator of a finishing material. 

A control module which is a control module connected to an input of the above-mentioned high-tension 
module, and gives a variable voltage driving signal to an input of the above-mentioned high-tension 
module since high tension sent to the above-mentioned charge applicator of a finishing material is 
generated. 

It is the current perception module connected to an output of the above-mentioned high-tension module, 
A rate of change of current between the above-mentioned charge applicator of a finishing material, and a 
target object. And a current perception module for generating a current sensing signal showing at least 
one of the current to which the filter of the band pass frequency range between the above-mentioned 
charge applicator of a finishing material and a target object was carried out, A system controller which 
was a system controller connected to the above-mentioned current perception module in order to receive 
a current sensing signal generated by the above-mentioned current perception module, and was 
connected to a control module in order to answer a current sensing signal and to give a control signal to 
a control module. 

[Claim 2] A pulse width modulator which the above-mentioned control module is connected to the 
above-mentioned system controller, answers a control signal from the above-mentioned system 
controller, and generates a variable output signal. It is a switching regulator for being connected to the 
above-mentioned pulse width modulator, answering a variable output signal of the above-mentioned 
pulse width modulator, and generating a variable voltage driving signal, It is connected to an input of the 
above-mentioned high-tension module, have a switching regulator for giving a variable voltage driving 
signal to an input of the high-tension module, and the above-mentioned high-tension module. The 
system according to claim 1 which generates variable high tension which answers a variable voltage 

(hiving signal from the above-mentioned switching regulator, and is sent to the above-mentioned charge 
applicator of a finishing material. 
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[Claim 3]The above-mentioned high-tension module is provided with a transfomier which has primary 
input winding and secondary output winding with a center tap. The above-mentioned center tap is 
connected to the above-mentioned control module, and the above-mentioned control module, Give a 
variable voltage driving signal to a center tap of the above-mentioned primary input winding, and the 
above-mentioned control module, Are the primacy phase driver connected to the 1st input of primary 
input winding of the above-mentioned transformer, and the 1st driving signal is answered, A primacy 
phase driver for carrying out the sink of the variable voltage driving signal sent to the above-mentioned 
center tap. Are the 2nd phase driver connected to the 2nd input of primary input winding of the above- 
mentioned transformer, and the 2nd driving signal is answered. Have further the 2nd phase driver for 
carrying out the sink of the variable voltage driving signal sent to the above-mentioned center tap, and 
the above-mentioned system controller. It is connected to the above-mentioned primacy phase driver and 
the 2nd phase driver, and and the above-mentioned system controller. The system according to claim 1 
by which gave the 1 st driving signal to a primacy phase driver, and the 2nd driving signal was given to 
the 2nd phase driver it and by tums, these 1 st driving signal and 2nd driving signal are common drive 
frequencies, and about 180 degrees of phases have shifted. 

[Claim 4] Since a phase sensing signal is generated, have further a phase perception module connected to 
an output of the above-mentioned high-tension module, and this phase perception module, It is 
connected to the system controller and in order to give a phase sensing signal to the above-mentioned 
system controller the above-mentioned system controller. The system according to claim 3 which 
adjusts drive frequency in resonance frequency of the above-mentioned high-tension module 
substantially by a certain phase shift, answers a phase sensing signal, and raises efficiency of a high- 
tension module. 

[Claim 5] The system according to claim 3 by which this delay raises efficiency of the above-mentioned 
high-tension module including delay between those of the 1 st driving signal and the 2nd driving signal. 
[Claim 6] Since a voltage drive sensing signal is generated, have further a voltage drive perception 
module connected to a control module, and this voltage drive perception module. It is connected to the 
system controller and in order to give a voltage drive sensing signal to the above-mentioned system 
controller and the above-mentioned system controller. The system according to claim 3 to which drive 
frequency is changed in order to determine drive frequency in which a voltage drive sensing signal is 
answered and a variable voltage driving signal from a control module decreases. 

[Claim 7] Since a voltage sensing signal is generated, have fiirther a voltage sensing module connected to 
an output of the above-mentioned high-tension module, and this voltage sensing module. It is connected 
to the system controller and in order to give a voltage sensing signal to the above-mentioned system 
controller and the above-mentioned system controller, The system according to claim 1 which high 
tension which answers a voltage sensing signal, gives a control signal to the above-mentioned control 
module, and is sent to the above-mentioned charge applicator of a finishing material answers a voltage 
sensing signal given to the above-mentioned system controller, and can be adjusted to the 1st voltage 
level with the above-mentioned control module. 

[Claim 8]The system according to claim 1 which are two or more charge applicators of a finishing 
material who the above-mentioned charge applicator of a finishing material tums to a target object a 
charge of a finishing material by which electrification was carried out, and give. 
[Claim 9]The system according to claim 1 by which the above-mentioned high-tension module is 
provided with a universal winding type transformer connected to a voltage multiplier, and primary 
winding of this universal winding type transformer is connected to the above-mentioned control module, 
and an output of the above-mentioned voltage multiplier is connected to a charge applicator of a 
finishing material. 

[Claim 10] A charge applicator of a finishing material for tuming to a target object a charge of a 
finishing material by which electrification was carried out, and giving it in an electrostatic coating 
system for adhering a charge of a finishing material to a target object. 

Primary input winding with a center tap, and a high-tension module output connected to the above- 
mentioned charge applicator of a finishing material. 
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Give the 1st driving signal to a primacy phase driver, and are the electrostatic coating system provided 
with the above, give the 2nd driving signal by turns to the 2nd phase driver, and the 1st driving signal 
and the 2nd driving signal, A system controller which is common drive frequency and is carrying out the 
phase gap about 1 80 degrees. It is the voltage drive perception module connected to the above- 
mentioned control module since a voltage drive sensing signal was generated. In order to give a voltage 
drive sensing signal to a system controller, have a voltage drive perception module connected to a 
system controller, and a variable voltage driving signal from the above-mentioned control module. One 
delay is given between the 1st driving signal and the 2nd driving signal, and by changing drive 
frequency, a voltage drive sensing signal is answered and it decreases. 

[Claim 1 1]A rate of change of a direct current between the above-mentioned charge applicator of a 
finishing material, and a target object, and current between the above-mentioned charge apphcator of a 
finishing material, and a target object. And since a current sensing signal showing at least one of the 
current to which the filter of the band pass frequency range between the above-mentioned charge 
applicator of a finishing material and a target object was carried out is generated, have fiirther a current 
perception module connected to an output of the above-mentioned high-tension module, and the above- 
mentioned system controller. It is coimected to a current perception module and in order to receive a 
current sensing signal generated by the above-mentioned current perception module and the above- 
mentioned system controller, High tension which is coimected to the above-mentioned control module 
in order to answer a current sensing signal and to give a control signal to the above-mentioned control 
module, and is supplied to the above-mentioned charge applicator of a finishing material, A current 
sensing signal showing at least one of the increases in current to which the filter of an increase in the 
above-mentioned direct current, an increase in the above-mentioned current change rate, and the above- 
mentioned band pass frequency range was carried out can be answered, and it can decrease with a 
control module. High tension supplied to the above-mentioned charge applicator of a finishing material 
And reduction of the above-mentioned direct current. The system according to claim 1 0 which can 
answer a current sensing signal showing at least one of the reduction of current to which the filter of 
reduction of the above-mentioned current change rate and the above-mentioned band pass frequency 
range was carried out, and can increase with a control module. 

[Claim 12] Since a phase sensing signal is generated, have further a phase perception module coimected 
to an output of the above-mentioned high-tension module, and this phase perception module. It is 
connected to the system controller and in order to give a phase sensing signal to the above-mentioned 
system controller the above-mentioned system controller. The system according to claim 1 0 which 
adjusts drive frequency in resonance frequency of the above-mentioned high-tension module 
substantially by a certain phase shift, answers a phase sensing signal, and raises efficiency of a high- 
tension module. 

[Claim 13]In a method for adhering a charge of a finishing material to a target object with an 
electrostatic coating system, A charge of a finishing material in which electrification was done towards a 
target object by charge apphcator of a finishing material is given. High tension is supplied to the above- 
mentioned charge apphcator of a finishing material with a high-tension module which has the output 
connected to the above-mentioned charge applicator of a finishing material, Give a variable voltage 
driving signal to an input of a high-tension module, and high tension is generated in an output of a high- 
tension module with a control module coimected to an input of the high-tension module. With a current 
perception module connected to an output of a high-tension module, a rate-of-change signal of current 
between the above-mentioned charge apphcator of a finishing material, and a target object. And a 
current sensing signal showing at least one of the current signals with which the filter of the band pass 
frequency range between the above-mentioned charge applicator of a finishing material and a target 
object was carried out is generated, High tension which answers a current sensing signal with a system 
controller connected to the above-mentioned current perception module and a control module, gives a 
control signal to a control module, and is supplied to the above-mentioned charge applicator of a 
finishing material. Answer a current sensing signal showing at least one of the increases in current to 
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which the filter of an increase in the above-mentioned current change rate and the above-mentioned 
band pass frequency range was carried out, and it decreases with the above-mentioned control module, 
And a method provided with a stage of answering a current sensing signal showing at least one of the 
reduction of current to which the filter of reduction of the above-mentioned current change rate and the 
above-mentioned band pass frequency range was carried out in high tension supplied to the above- 
mentioned charge applicator of a finishing material, and increasing with the above-mentioned control 
module. 

[Claim 14] A current change rate exceeding a rate-of-change limit. And answer a current sensing signal 
to express for at least one of the current to which the filter of the band pass firequency range exceeding a 
band-pass filter current limit was carried out, and with the above-mentioned control module. A method 
according to claim 13 further provided with a stage of carrying out the disable of the high tension 
supplied to the above-mentioned charge applicator of a finishing material. 

[Claim 15]High tension which answers a current sensing signal showing an increase in a direct current, 
and is supplied to a charge applicator of a finishing material with a control module is decreased. And a 
method according to claim 1 3 further provided with a stage of increasing high tension which answers a 
current sensing signal showing reduction in a direct current, and is supplied to a charge applicator of a 
finishing material with a control module. 

[Claim 16] A method according to claim 15 further provided with a stage of carrying out the disable of 
the high tension which answers a current sensing signal showing a direct current exceeding a direct- 
current limit, and is supplied to a charge applicator of a finishing material with a control module. 
[Claim 1 7] A direct current which increases high tension supplied to the above-mentioned charge 
applicator of a finishing material from the 1st direct-cxirrent level, A current change rate which increases 
from the 1 st current change rate level, and a current sensing signal showing at least one of the current to 
which the filter of the band pass frequency range which increases from the 1 st band pass current level 
was carried out are answered. Decrease with a control module lower than the 1 st voltage level, and high 
tension supplied to the above-mentioned charge applicator of a finishing material, A direct current 
which decreases toward the 1 st direct-current level, a current change rate which decreases toward the 1 st 
current change rate level. And a method according to claim 1 3 further provided with a stage of 
answering a current sensing signal showing at least one of the current to which the filter of the band pass 
frequency range which decrease in number toward the 1 st band pass current level was carried out, and 
increasing toward the 1 st voltage level with a control module. 
[Claim 18] A method comprising according to claim 13: 

A primacy phase driver by whom the above-mentioned high-tension module was provided with a 
transformer which has primary input winding and secondary output winding with a center tap, the 
above-mentioned center tap was connected to the above-mentioned control module, and the above- 
mentioned control module was connected to the 1 st input of primary input winding of the above- 
mentioned transformer. 

Have further the 2nd phase driver connected to the 2nd input of primary input winding of the above- 
mentioned transformer, and the above-mentioned system controller. It is connected to the above- 
mentioned primacy phase driver and the 2nd phase driver, and a described method, A variable voltage 
driving signal is supplied to a center tap of primary input winding of the above-mentioned transformer. 
Give the 1 st driving signal to the above-mentioned primacy phase driver, and give the 2nd driving signal 
to the above-mentioned 2nd phase driver it and by tums, and these 1 st driving signals and the 2nd 
driving signal, The sink of the variable voltage driving signal which it is common drive frequency, and 
about 180 degrees of phases have shifted, answers the 1st driving signal from the above-mentioned 
primacy phase driver, and is supplied to the above-mentioned center tap is carried out. And a stage of 
carrying out the sink of the variable voltage driving signal which answers the 2nd driving signal from 
the above-mentioned 2nd phase driver, and is supplied to the above-mentioned center tap by tums. 

[Claim 19] A phase sensing signal is generated with a phase perception module connected to an output of 
the above-mentioned high-tension module. Supply the above-mentioned phase sensing signal to a 
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system controller, and the above-mentioned phase perception module is connected to a system 
controller. And a method according to claim 18 further provided with a stage of adjusting drive 
frequency in resonance frequency of a high-tension module substantially by a certain phase shift, 
answering the above-mentioned phase sensing signal, and raising efficiency of a high-tension module. 
[Claim 20] A method according to claim 18 of giving delay and raising efficiency of a high-tension 
module between the 1st driving signal and the 2nd driving signal. 

[Claim 21] A voltage drive sensing signal is generated with a voltage drive perception module connected 
to the above-mentioned control module. Supply the above-mentioned voltage drive sensing signal to a 
system controller, and the above-mentioned voltage drive perception module, A method according to 
claim 18 provided with a stage of changing drive frequency so that the above-mentioned voltage drive 
sensing signal may be answered and a variable voltage driving signal from a control module may be 
decreased, by being connected to a system controller. 

[Claim 22] Generate a voltage sensing signal with a voltage sensing module connected to an output of 
the above-mentioned high-tension module, supply the above-mentioned voltage sensing signal to a 
system controller, and the above-mentioned voltage sensing module, A method according to claim 1 8 
which was connected to a system controller and provided with a stage of answering the above- 
mentioned voltage sensing signal, giving a control signal to a control module, and adjusting high tension 
of the above-mentioned charge applicator of a finishing material to the 1st voltage level. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim l]High tension which is provided with the following and sent to the above-mentioned charge 
applicator of a finishing material, A current sensing signal showing at least one of the increases in 
current to which the filter of an increase in the above-mentioned current change rate and the above- 
mentioned band pass frequency range was carried out can be answered, and it can decrease with a 
control module, And high tension sent to the above-mentioned charge applicator of a finishing material. 
An electrostatic coating system for adhering a charge of a finishing material to a target object 
characterized by what a current sensing signal showing at least one of the reduction of current to which 
the filter of reduction of the above-mentioned current chsmge rate and the above-mentioned band pass 
firequency range was carried out can be answered, and can be increased with a control module. 
A charge applicator of a finishing material for tuming to a target object a charge of a finishing material 
by which electrification was carried out, and giving it. 

A high-tension module which has an input and an output and by which an output was connected to the 

above-mentioned charge applicator of a finishing material. 

A control module which is a control module connected to an input of the above-mentioned high-tension 
module, and gives a variable voltage driving signal to an input of the above-mentioned high-tension 
module since high tension sent to the above-mentioned charge applicator of a finishing material is 
generated. 

It is the current perception module connected to an output of the above-mentioned high-tension module, 
A rate of change of current between the above-mentioned charge applicator of a finishing material, and a 
target object, And a current perception module for generating a current sensing signal showing at least 
one of the current to which the filter of the band pass frequency range between the above-mentioned 
charge applicator of a finishing material and a target object was carried out, A system controller which 
was a system controller connected to the above-mentioned current perception module in order to receive 
a current sensing signal generated by the above-mentioned current perception module, and was 
connected to a control module in order to answer a current sensing signal and to give a control signal to 
a control module. 

[Claim 2] A pulse width modulator which the above-mentioned control module is connected to the 
above-mentioned system controller, answers a control signal from the above-mentioned system 
controller, and generates a variable output signal. It is a switching regulator for being connected to the 
above-mentioned pulse width modulator, answering a variable output signal of the above-mentioned 
pulse width modulator, and generating a variable voltage driving signal. It is connected to an input of the 
above-mentioned high-tension module, have a switching regulator for giving a variable voltage driving 
signal to an input of the high-tension module, and the above-mentioned high-tension module. The 
system according to claim 1 which generates variable high tension which answers a variable voltage 

driving signal from the above-mentioned switching regulator, and is sent to the above-mentioned charge 
applicator of a finishing material. 
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[Claim 3]The above-mentioned high-tension module is provided with a transfomier which has primary 
input winding and secondary output winding with a center tap. The above-mentioned center tap is 
connected to the above-mentioned control module, and the above-mentioned control module, Give a 
variable voltage driving signal to a center tap of the above-mentioned primary input winding, and the 
above-mentioned control module. Are the primacy phase driver connected to the 1st input of primary 
input winding of the above-mentioned transformer, and the 1 st driving signal is answered, A primacy 
phase driver for carrying out the sink of the variable voltage driving signal sent to the above-mentioned 
center tap, Are the 2nd phase driver connected to the 2nd input of primary input winding of the above- 
mentioned transformer, and the 2nd driving signal is answered. Have further the 2nd phase driver for 
carrying out the sink of the variable voltage driving signal sent to the above-mentioned center tap, and 
the above-mentioned system controller. It is connected to the above-mentioned primacy phase driver and 
the 2nd phase driver, and and the above-mentioned system controller. The system according to claim 1 
by which gave the 1 st driving signal to a primacy phase driver, and the 2nd driving signal was given to 
the 2nd phase driver it and by tums, these 1 st driving signal and 2nd driving signal are common drive 
frequencies, and about 1 80 degrees of phases have shifted. 

[Claim 4] Since a phase sensing signal is generated, have further a phase perception module connected to 
an output of the above-mentioned high-tension module, and this phase perception module. It is 
connected to the system controller and in order to give a phase sensing signal to the above-mentioned 
system controller the above-mentioned system controller. The system according to claim 3 which 
adjusts drive frequency in resonance frequency of the above-mentioned high-tension module 
substantially by a certain phase shift, answers a phase sensing signal, and raises efficiency of a high- 
tension module. 

[Claim 5] The system according to claim 3 by which this delay raises efficiency of the above-mentioned 
high-tension module including delay between those of the 1 st driving signal and the 2nd driving signal. 
[Claim 6] Since a voltage drive sensing signal is generated, have further a voltage drive perception 
module connected to a control module, and this voltage drive perception module. It is connected to the 
system controller and in order to give a voltage drive sensing signal to the above-mentioned system 
controller and the above-mentioned system controller. The system according to claim 3 to which drive 
frequency is changed in order to determine drive frequency in which a voltage drive sensing signal is 
answered and a variable voltage driving signal from a control module decreases. 

[Claim 7] Since a voltage sensing signal is generated, have further a voltage sensing module connected to 
an output of the above-mentioned high-tension module, and this voltage sensing module. It is connected 
to the system controller and in order to give a voltage sensing signal to the above-mentioned system 
controller and the above-mentioned system controller. The system according to claim 1 which high 
tension which answers a voltage sensing signal, gives a control signal to the above-mentioned control 
module, and is sent to the above-mentioned charge applicator of a finishing material answers a voltage 
sensing signal given to the above-mentioned system controller, and can be adjusted to the 1st voltage 
level with the above-mentioned control module. 

[Claim 8]The system according to claim 1 which are two or more charge applicators of a finishing 
material who the above-mentioned charge applicator of a finishing material tums to a target object a 
charge of a finishing material by which electrification was carried out, and give. 
[Claim 9]The system according to claim 1 by which the above-mentioned high-tension module is 
provided with a universal winding type transformer connected to a voltage multiplier, and primary 
winding of this universal winding tj^^e transformer is connected to the above-mentioned control module, 
and an output of the above-mentioned voltage multiplier is connected to a charge applicator of a 
finishing material. 

[Claim 10] A charge applicator of a finishing material for tuming to a target object a charge of a 
finishing material by which electrification was carried out, and giving it in an electrostatic coating 
system for adhering a charge of a finishing material to a target object. 

Primary input winding with a center tap, and a high-tension module output connected to the above- 
mentioned charge apphcator of a finishing material. 
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Give the 1 st driving signal to a primacy phase driver, and are the electrostatic coating system provided 
with the above, give the 2nd driving signal by turns to the 2nd phase driver, and the 1st driving signal 
and the 2nd driving signal, A system controller which is common drive frequency and is carrying out the 
phase gap about 1 80 degrees. It is the voltage drive perception module connected to the above- 
mentioned control module since a voltage drive sensing signal was generated, In order to give a voltage 
drive sensing signal to a system controller, have a voltage drive perception module connected to a 
system controller, and a variable voltage driving signal from the above-mentioned control module. One 
delay is given between the 1 st driving signal and the 2nd driving signal, and by changing drive 
frequency, a voltage drive sensing signal is answered and it decreases. 

[Claim 1 1]A rate of change of a direct current between the above-mentioned charge appUcator of a 
finishing material, and a target object, and current between the above-mentioned charge applicator of a 
finishing material, and a target object. And since a current sensing signal showing at least one of the 
current to which the filter of the band pass frequency range between the above-mentioned charge 
applicator of a finishing material and a target object was carried out is generated, have fiirther a current 
perception module connected to an output of the above-mentioned high-tension module, and the above- 
mentioned system controller, It is connected to a current perception module and in order to receive a 
current sensing signal generated by the above-mentioned current perception module and the above- 
mentioned system controller, High tension which is connected to the above-mentioned control module 
in order to answer a current sensing signal and to give a control signal to the above-mentioned control 
module, and is supplied to the above-mentioned charge applicator of a finishing material, A current 
sensing signal showing at least one of the increases in current to which the filter of an increase in the 
above-mentioned direct current, an increase in the above-mentioned current change rate, and the above- 
mentioned band pass frequency range was carried out can be answered, and it can decrease with a 
control module. High tension supplied to the above-mentioned charge applicator of a finishing material 
And reduction of the above-mentioned direct current, The system according to claim 1 0 which can 
answer a current sensing signal showing at least one of the reduction of current to which the filter of 
reduction of the above-mentioned current change rate and the above-mentioned band pass frequency 
range was carried out, and can increase with a control module. 

[Claim 12] Since a phase sensing signal is generated, have further a phase perception module connected 
to an output of the above-mentioned high-tension module, and this phase perception module, It is 
connected to the system controller and in order to give a phase sensing signal to the above-mentioned 
system controller the above-mentioned system controller. The system according to claim 10 which 
adjusts drive frequency in resonance frequency of the above-mentioned high-tension module 
substantially by a certain phase shift, answers a phase sensing signal, and raises efficiency of a high- 
tension module. 

[Claim 13]In a method for adhering a charge of a finishing material to a target object with an 
electrostatic coating system, A charge of a finishing material in which electrification was done towards a 
target object by charge applicator of a finishing material is given. High tension is supplied to the above- 
mentioned charge applicator of a finishing material with a high-tension module which has the output 
connected to the above-mentioned charge applicator of a finishing material. Give a variable voltage 
driving signal to an input of a high-tension module, and high tension is generated in an output of a high- 
tension module with a control module connected to an input of the high-tension module. With a current 
perception module connected to an output of a high-tension module, a rate-of-change signal of current 
between the above-mentioned charge applicator of a finishing material, and a target object, And a 
current sensing signal showing at least one of the current signals with which the filter of the band pass 
frequency range between the above-mentioned charge applicator of a finishing material and a target 
object was carried out is generated. High tension which answers a current sensing signal with a system 
controller connected to the above-mentioned current perception module and a control module, gives a 
control signal to a control module, and is supplied to the above-mentioned charge applicator of a 
finishing material. Answer a current sensing signal showing at least one of the increases in current to 
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which the filter of an increase in the above-mentioned current change rate and the above-mentioned 
band pass frequency range was carried out, and it decreases with the above-mentioned control module. 
And a method provided with a stage of answering a current sensing signal showing at least one of the 
reduction of current to which the filter of reduction of the above-mentioned current change rate and the 
above-mentioned band pass fi-equency range was carried out in high tension suppUed to the above- 
mentioned charge appHcator of a finishing material, and increasing with the above-mentioned control 
module. 

[Claim 14] A current change rate exceeding a rate-of-change limit. And answer a current sensing signal 
to express for at least one of the current to which the filter of the band pass firequency range exceeding a 
band-pass filter current limit was carried out, and with the above-mentioned control module. A method 
according to claim 1 3 fiirther provided with a stage of carrying out the disable of the high tension 
supplied to the above-mentioned charge applicator of a finishing material. 

[Claim 15]High tension which answers a current sensing signal showing an increase in a direct current, 
and is supplied to a charge applicator of a finishing material with a control module is decreased. And a 
method according to claim 13 fiirther provided with a stage of increasing high tension which answers a 
ciurent sensing signal showing reduction in a direct current, and is supplied to a charge applicator of a 
finishing material with a control module. 

[Claim 16] A method according to claim 15 further provided with a stage of carrying out the disable of 
the high tension which answers a current sensing signal showing a direct current exceeding a direct- 
current limit, and is supplied to a charge applicator of a finishing material with a control module. 
[Claim 17] A direct current which increases high tension supplied to the above-mentioned charge 
applicator of a finishing material from the 1st direct-current level, A current change rate which increases 
fi*om the 1st current change rate level, and a current sensing signal showing at least one of the current to 
which the filter of the band pass firequency range which increases firom the 1st band pass current level 
was carried out are answered. Decrease with a control module lower than the 1 st voltage level, and high 
tension supplied to the above-mentioned charge applicator of a finishing material, A direct current 
which decreases toward the 1 st direct-current level, a current change rate which decreases toward the 1 st 
current change rate level. And a method according to claim 1 3 fiirther provided with a stage of 
answering a current sensing signal showing at least one of the current to which the filter of the band pass 
fi-equency range which decrease in number toward the 1st band pass current level was carried out, and 
increasing toward the 1st voltage level with a control module. 
[Claim 18] A method comprising according to claim 13: 

A primacy phase driver by whom the above-mentioned high-tension module was provided with a 
transformer which has primary input winding and secondary output winding with a center tap, the 
above-mentioned center tap was connected to the above-mentioned control module, and the above- 
mentioned control module was connected to the 1st input of primary input winding of the above- 
mentioned transformer. 

Have fiirther the 2nd phase driver connected to the 2nd input of primary input winding of the above- 
mentioned transformer, and the above-mentioned system controller. It is connected to the above- 
mentioned primacy phase driver and the 2nd phase driver, and a described method, A variable voltage 
driving signal is supplied to a center tap of primary input winding of the above-mentioned transformer. 
Give the 1 st driving signal to the above-mentioned primacy phase driver, and give the 2nd driving signal 
to the above-mentioned 2nd phase driver it and by turns, and these 1 st driving signals and the 2nd 
driving signal. The sink of the variable voltage driving signal which it is common drive firequency, and 
about 180 degrees of phases have shifted, answers the 1st driving signal from the above-mentioned 
primacy phase driver, and is supplied to the above-mentioned center tap is carried out. And a stage of 
carrying out the sink of the variable voltage driving signal which answers the 2nd driving signal from 
the above-mentioned 2nd phase driver, and is supplied to the above-mentioned center tap by tums. 

[Claim 1 9] A phase sensing signal is generated with a phase perception module connected to an output of 
the above-mentioned high-tension module. Supply the above-mentioned phase sensing signal to a 
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system controller, and the above-mentioned phase perception module is connected to a system 
controller, And a method according to claim 1 8 further provided with a stage of adjusting drive 
frequency in resonance frequency of a high-tension module substantially by a certain phase shift, 
answering the above-mentioned phase sensing signal, and raising efficiency of a high-tension module. 
[Claim 20] A method according to claim 18 of giving delay and raising efficiency of a high-tension 
module between the 1 st driving signal and the 2nd driving signal. 

[Claim 21] A voltage drive sensing signal is generated with a voltage drive perception module connected 
to the above-mentioned control module, Supply the above-mentioned voltage drive sensing signal to a 
system controller, and the above-mentioned voltage drive perception module, A method according to 
claim 1 8 provided with a stage of changing drive frequency so that the above-mentioned voltage drive 
sensing signal may be answered and a variable voltage driving signal from a control module may be 
decreased, by being connected to a system controller. 

[Claim 22]Generate a voltage sensing signal with a voltage sensing module connected to an output of 
the above-mentioned high-tension module, supply the above-mentioned voltage sensing signal to a 
system controller, and the above-mentioned voltage sensing module, A method according to claim 1 8 
which was connected to a system controller and provided with a stage of answering the above- 
mentioned voltage sensing signal, giving a control signal to a control module, and adjusting high tension 
of the above-mentioned charge applicator of a finishing material to the 1st voltage level. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not: responsible for amy 
dcunages caused by "the use o£ "this 1:ranslat:lon . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the electrostatic coating system and method of adhering 
the charge of a finishing material to a target object, and relates to preventing the discharge fi-om the 
charge applicator of a finishing material of an electrostatic coating system in details, and raising more, 
the efficiency of the high voltage power which supplies high tension to the charge applicator of a 
finishing material of an electrostatic coating system to them. 
[0002] 

[Description of the Prior Art] An electrostatic coating system gives the charge of a finishing material of a 
fluid or a granular material by which electrification was electrostatically carried out to the target object 
which is standing it still or is moved along with a conveyor, and is used for adhering the charge of a 
finishing material to a target object uniformly substantially. Generally these systems are provided with 
the charge applicator of a finishing material maintained by high potential to the target object. Although 
this charge applicator of a finishing material always is not so, he is usually electronegative potential. 
And a target object is maintained earth potentials or near the. 

The term of the charge applicator of a finishing material who uses it here carries out electrification 
Perilla fintescens (L.) Britton var. crispa (Thunb.) Decne. of the charge of a finishing material of a 
granular material and a fluid, and points out the device of a certain kind for tuming to a target object the 
charge of a finishing material by which electrification was carried out, and giving it. These charge 
applicators of a finishing material for example, As reference. United States patent 5th entitled "non 
incendive rotary-atomizer (Nonincendive Rotary Atomizer)" as of [ of Mr. Howe transferred to Lance 
Berg Corporation which is a grantee of this invention taken up here ] July 18, 1995, As indicated by No. 
433,387, it divides and the charge grant cancer of a finishing material, the charge grant bell of a 
finishing material, and the charge grant spray pump of a finishing material are included. 
[0003]The comparatively high voltage between the charge applicator of a finishing material and a target 
object causes the danger of the substantial electric shock to an operator with the potential of the 
discharge produced between the charge applicator of a finishing material, and a target object including 
an operator, or a spark. Since many charges of a finishing material are volatility and an inflammability, 
if discharge arises, they will light and also cause the danger of injury. When operating an electrostatic 
coating system, it is applied by the workplace safety code based on an OKYUPESHON safety and 
health act (OSHA), and a liability insurance contractor. It is required that operation of electrostatic 
coating should agree to the National fire protection association (NFPA) standard about spraying 
finishing work, and should be performed except for some. Therefore, by agreeing in a government bye 
law and engineering specification, in order to decrease fear of the injury to an operator, to prevent 
discharge of an electrostatic coating system is desired. 
[0004] 

[Problem(s) to be Solved by the Invention] Some progress is already seen toward reduction of fear of 
discharge of an electrostatic coating system. For example, in U.S. Pat. No. 4,187,527 entitled "the 
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electrostatic coating system (Electrostatic Coating System)" as of [ of Mr. Bentley transferred to Lance 
Berg Corporation which is a grantee of this invention ] February 5, 1980, The electrical shorting devices 
which have discharging resistance with low resistance decrease in number promptly the high tension 
between the charge appUcator of a finishing material, and a target object to zero, when a spark state 
approaches. More, this discharge device answers that current superfluous between the charge applicator 
of a finishing material and a target object or a superfluous current change rate is detected, and is enabled 
by details by a control circuit. Generally it depends for these current parameters detected on the distance 
between the charge applicator of a finishing material, and a target object, the size of a target object, 
shape, and the rate that a target object moves to the charge applicator of a finishing material. Therefore, 
Mr. Bentley prevents discharge by carrying out the disable of the voltage of the charge applicator of a 
finishing material rapidly, when electric sparks approach. However, Mr. Bentley answers the changing 
current parameter and he does not change the voltage of the charge applicator of a finishing material. 
Rather, only when the high tension of Mr. Bentley*s charge applicator of a finishing material crosses the 
limit of a current parameter, the changing influence of a current parameter is received, then, the disable 
of the voltage is carried out thoroughly and it must be reset manually. 

[0005JU.S. Pat. No. 4,745,520 which also entitles this "the power supply (Power Supply)" as of [ of Mr. 
Fuzee transferred to Lance Berg Corporation which is a grantee of this invention ] May 17, 1988, The 
electrostatic coating system which has the high voltage generator connected to the charge applicator of a 
finishing material is indicated. The high tension of the charge applicator of a finishing material is 
discharged comparatively promptly by removing substantially the high resistance and the high 
capacitance of generating high voltage and the charge applicator of a finishing material, when an electric 
spark approaches. A high voltage generator is provided with a high-tension transformer, that primary 
winding by which the center tap was carried out is driven with the driving signal of pulse width 
abnormal conditions, and this driving signal is switched by turns through two half-portions of primary 
winding under control of a fixed firequency oscillator. The driving signal of pulse width abnormal 
conditions answers a control signal, and adjusts the high tension of the charge applicator of a finishing 
material based on a voltage feedback signal. The disable of the high voltage generator is carried out by 
discharging the high tension of the charge applicator of a finishing material through a series of resistance 
by answering the overload current detected between the charge applicator of a finishing material, and the 
target object, and removing voltage fi-om the center tap of primary winding. However, Mr. Fuzee's 
system must be manually reset, when an overload current state is answered and the disable of the high 
voltage generator is carried out. Although the signal showing corona discharge is answered and a disable 
is carried out momentarily, a high voltage generator is enabled only when generating of the signal 
showing corona discharge becomes discontinuous in a specific time period. Mr. Fuzee's system must be 
manually reset like the case of an overload current state except it. Mr. Fuzee also answers the changing 
current parameter and he does not change the voltage of the charge applicator of a finishing material. 
Rather, like Mr. Bentley, only when the limit of a current parameter is crossed, the disable of the high 
tension of Mr. Fuzee^s charge applicator of a finishing material is carried out thoroughly. Mr. Fuzee 
gives automatic system recovery, when a current defect is amended in the appointed time period, 
otherwise a system must be reset manually. 

[0006]Rans-Pak(registered trademark) 1000 power supply which can be obtained fi*om the State of 
Indiana and Landsberg Corporation of Indianapolis is provided with a high-tension transformer and an 
one cascade transformer, and supplies generating high voltage to the charge applicator of a finishing 
material. The high tension of the charge applicator of a finishing material is controlled based on many 
current parameters between the charge applicator of a finishing material, and a target object. The high 
tension of the charge applicator of a finishing material answers a direct-current overloaded state the 
same with having described above about Mr. Fuzee's U.S. Pat. No, 4,745,520, and a disable is carried 
out to the 1st. High tension changes [ 2nd ] djoiamically as direct-current change between a direct- 
current threshold and the direct-current value corresponding to a direct-current overloaded state. When a 
target object approaches the charge applicator of a finishing material, high tension answers an increasing 
direct current and decreases along the load line of a steep slope, and when a target object separates fi-om 
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the charge applicator of a finishing material, voltage answers a direct current which decreases and it is 
increased along the load line of the same steep slope. However, according to this composition, voltage is 
controlled by the load line of a steep slope over direct-current change of the comparatively narrow 
range. Rans-Pak(registered trademark) 1000 power supply does not include the dynamic voltage control 
which answers the current parameter showing change and corona discharge of a current change rate. 
Therefore, Rans-Pak(registered trademark) 1000 power supply will receive the disable operation with 
unnecessary high tension of the charge applicator of a finishing material, in order to prevent discharge. 
[0007]October 27, 1 992 attachment of Mr. Fuzee transferred to Lance Berg Corporation this [ whose ] is 
also a grantee of this invention "high- voltage-power control system (High Voltage Power Supply 
Control.) U.S. Pat. No. 5,159,544 entitled System", It has the charge appUcator of a finishing material 
connected to the high voltage generator containing a high-tension transformer, and the above-mentioned 
high voltage generator operates with the resonance fi-equency, and gives maximum output voltage, and 
an electrostatic coating system which decrease in number fear of discharge is indicated. A voltage 
controlled oscillator gives the output signal for driving the primary winding of a high-tension 
transformer. A phase comparator generates a control signal based on the output phase of an output signal 
of a voltage controlled oscillator, and the output phase of an output signal of the secondary winding of a 
high-tension transformer. The control signal of a phase comparator is used for changing the frequency of 
the output signal generated by the voltage controlled oscillator, and it is made for a 90-degree phase shift 
to produce it to the output signal of the secondary winding of a high-tension transformer. Therefore, the 
high-tension transformer operates with the maximum output voltage, and prevents fear of the 
unexpected voltage serge which produces discharge. 

[0008]It is clear fi:'om the above explanation that there is the necessity of dividing and improving a 

publicly known electrostatic coating system and a method for the same. 

[0009] 

[Means for Solving the ProblemJSo, the purpose of this invention is to provide a new electrostatic 
coating system and a method of conquering a publicly known problem. The purpose of this invention is 
to provide a new electrostatic coating system and a method of decreasing fear of discharge between a 
charge applicator of a finishing material, and a target object. 

[00 1 0] Another purpose of this invention adjusts dynamically voltage supplied to a charge applicator of a 
finishing material based on a current sensing signal generated by closed-loop feedback system. It is 
providing a new electrostatic coating system and a method of preventing an electrostatic discharge 
between a charge applicator of a finishing material, and a target object. 

[001 1] Another purpose of this invention adjusts dynamically voltage supplied to a charge applicator of a 
finishing material based on a current sensing signal generated by closed-loop feedback system. Are an 
electrostatic discharge between a charge applicator of a finishing material, and a target object a new 
electrostatic coating system and a method of preventing, and the above-mentioned current sensing 
signal. In order to give an improvement of sensitivity to the comparatively wide range state of 
expressing urgent discharge, it is providing a new electrostatic coating system and a method one or more 
of the current in a direct current, a current change rate, and a band pass firequency range by which the 
filter was carried out being expressed. 

[0012]The purpose of this invention is to provide a new electrostatic coating system and a method of 
raising efficiency of high voltage power which supplies high tension to a charge applicator of a finishing 
material of an electrostatic coating system. Another purpose of this invention by giving delay between 
the 1 St [ which carries out the sink of the variable voltage driving signal supplied to a center tap of a 
high-tension transformer by turns (sink) ], and 2nd complementary driving signals. It is providing a new 
electrostatic coating system and a method of raising efficiency of high voltage power which supplies 
high tension to a charge applicator of a finishing material of an electrostatic coating system. 
[00 13] Another purpose of this invention by changing drive firequency of the 1st and 2nd complementary 
drivers which carries out the sink of the variable voltage driving signal supplied to a center tap of a high- 
tension transformer by tums. It is a new electrostatic coating system and a method of raising efficiency 
of high voltage power which supplies high tension to a charge applicator of a finishing material of an 
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electrostatic coating system, and is providing a new electrostatic coating system and a method the 
above-mentioned variable voltage driving signal being made into the minimum to voltage as which an 
output of a high-tension transformer was chosen. 

[00 1 4] Another purpose of this invention by adjusting drive frequency of the 1st and 2nd complementary 
drivers which carries out the sink of the variable voltage driving signal supplied to a center tap of a high- 
tension transformer by turns to resonance frequency of a high-tension transformer by a certain phase 
shift, It is a new electrostatic coating system and a method of raising efficiency of high voltage power 
which supplies high tension to a charge applicator of a finishing material of an electrostatic coating 
system, and is providing a new electrostatic coating system and a method voltage of an output of a high- 
tension transformer being made into the maximum. 
[0015] 

[Embodiment of the Invention] These and other purposes, the feature, and effect of this invention will be 
thoroughly understood from detailed explanation of the following which referred to the accompanying 
drawing in which the same portion and stage were shown with the same reference number. Drawing 1 is 
a block diagram of the electrostatic coating system 10 generally provided with the charge applicator 100 
of a finishing material for turning to the target object T the charge of a finishing material by which 
electrification was carried out, and giving it. The charge applicator 100 of a finishing material is 
maintained by comparatively high positive or electronegative potential to the target object T which is 
usually earth potentials or near the. The operating voltage between the charge applicator 100 of a 
finishing material and the target object T has a DC voltage ingredient with the size of about 20 kilo volts 
(kV) thru/or about 100 kV. The actuating current between the charge applicator 100 of a finishing 
material and the target object T has a DC component with the size of about 20 microampere (muA) 
thru/or about 1 OOOmicro A. However, the range of such operating voltage and current. If it is a person 
skilled in the art, will be only mere illustration, will divide and The conductivity of the charge of a 
finishing material. Probably, based on the factor of a large number containing the size and shape of the 
form of the charge applicator of a finishing material, the number of the charge applicators of a finishing 
material in a system, the distance between the charge applicator of a finishing material, and a target 
object, and a target object, it will be clear that may be larger than it or it may be small. According to one 
feature of this invention, such operating voltage and a current parameter. In order to control the voltage 
impressed to the charge applicator of a finishing material to state below and to control the current 
between the charge applicator 100 of a finishing material, and the target object T, it changes 
dynamically within the limits of these, and out of these ranges. 

[0016]The charge applicator 100 of a finishing material is the charge grant cancer of a finishing material 
which generally gives the fluid or powder coating material by which electrification was carried out, 
charge grant rotary pulverizer of a finishing material, or a charge grant spray pump of a finishing 
material. In one illustration composition, the charge applicator 100 of a finishing material. As reference. 
United States patent 5th, 433 which are entitled "non incendive rotary-atomizer (Nonincendive Rotary 
Atomizer)" as of [ of Mr. Howe transferred to the grantee of this invention taken up here ] July 18, 1995, 
As indicated by No. 387, in order to decrease stored energy, it is the rotary pulverizer which has 
comparatively low capacitance. More generally, the charge applicator 100 of a finishing material 
expresses two or more charge applicators of a finishing material arranged by parallel electric circuit 
composition to the common high voltage power of an electrostatic coating system, in order to give the 
charge of a finishing material towards one or more target objects. The term of the target object used here 
points out the object (one or more) which forms the discharge path from the charge applicator 100 of a 
finishing material irrespective of whether it is the target object in which the charge of a finishing 
material to which the object was given was meant. Therefore, for example, a target object exists near the 
charge applicator 100 of a finishing material, and also contains the operator and other objects which 
have produced discharge. 

[0017]The system 10 shown in drawing 1 is provided with the high-tension module 200 which has the 
input 210 and the output 220 coimected to the charge applicator 100 of a finishing material. The high- 
tension module 200 is provided with the high-tension transformer 230 with primary winding and a high- 
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tension secondary winding in drawing 2 , and the secondary winding. It is connected to a high- voltage 
regulator and the multiplier circuit 240, this changes the high-tension AC signal of the secondary 
winding of a transformer into a high-tension DC output, and this output is supplied to the charge 
applicator 100 of a finishing material. This illustration high-tension configuration of module is indicated 
in detail by U.S. Pat. No. 4,745,520 entitled "the power supply (Power Supply)" as of [ of Mr. Fuzee 
transferred to the grantee of this invention taken up as reference here ] May 17, 1988. In the use 
connected to the high-tension module 200, the single charge applicator 1 00 of a finishing material. As 
indicated by the patent of Mr, Fuzee taken up as reference, the high-tension module 200 can be united 
with the charge applicator 1 00 of a finishing material, stored energy can be decreased, and it can 
dissipate comparatively promptly. In the use connected to the high-tension module 200 with parallel 
composition, many charge applicators of a finishing material. A corresponding high-tension cable 
connects the high-tension module 200 to the charge applicator of a finishing material of a large number 
with the individual high-tension module 200, and in this case, since the distance between the high 
voltage power 200 and the charge applicator 100 of a finishing material decreases stored energy, the 
minimum is generally used. 

[0018] Drawing 1 shows the control module 300 connected to the high-tension module 200, and this 
control module 300 gives a variable voltage driving signal to the input 210 of a high-tension module, 
and generates high tension in the output 220 of the high-tension module connected to the charge 
applicator 100 of a finishing material. The control module 300 shown in drawing 2 is provided with the 
pulse width modulator 310 and the switching regulator 320. The pulse width modulator 310 answers the 
control signal firom the system controller 400, and generates a variable output signal. In one 
embodiment, the pulse width modulators 310 are programmable firequency / pulse width generator 
which generates the output signal of the variable frequency which changes between about 40 kHz 
thru/or about 60 kHz, and a duty cycle. It is connected to the pulse width modulator 310, and the 
switching regulator 320 answers the variable output signal, and generates a variable voltage driving 
signal. The switching regulator 320 supplies a variable voltage driving signal to the center tap 232 of 
high-tension primary winding, and generates variable high tension in the output of a high-tension 
transformer. The 1st phase driver 330 is connected to the 1st input 234 of the primary winding of a 
transformer, and the 2nd phase driver 340 is connected to the 2nd input 236 of the primary input 
winding of a transformer. The 1st phase driver 330 answers the 1st driving signal from the controller 
400, and generates the 1st signal. Carrying out [ and ] the sink of the variable voltage driving signal 
given to the center tap 232, the 2nd phase driver 340 answers the 2nd driving signal from the controller 
400, generates the 2nd signal by turns, and carries out the sink of the variable voltage driving signal 
given to the center tap 232. According to this feature of this invention, similarly the 1st signal from the 
1st phase driver 330 and the 2nd signal from the 2nd phase driver 340 are the frequency, and 180 
degrees of phases have shifted. 

[00 19] Since the voltage sensing signal showing the high tension between the charge applicator 100 of a 
finishing material and the target object T is generated, drawing 1 and 2 show the voltage sensing module 
500 connected to the output 220 of a high-tension module. In one embodiment, this voltage sensing 
signal is based on the 1st voltage feedback signal generated by the resistance dividing network of the 
output 220 of a high-tension module. The resistance dividing network of the 1st voltage feedback 
suitable for this purpose is indicated in detail by U.S. Pat. No. 4,745,520 entitled "the power supply 
(Power Supply)" as of [ of Mr. Fuzee transferred to the grantee of this invention taken up as reference 
here ] May 17, 1988. The voltage sensing module 500 is connected to the system controller 400 in order 
to give a voltage sensing signal to the system controller 400. The system controller 400 answers a 
voltage sensing signal, generates and supplies a control signal to the control module 300, and the high 
tension of the charge applicator 100 of a finishing material, The control signal from the system 
controller 400 can be answered, and the control module 300 can adjust to the 1st voltage level between 
stationary operation. Generally, this 1st voltage level is a voltage level of the user definition selected to 
the specific paint use, is inputted into the system controller 400 in the user interface 30, and is displayed 
on the visible indicator 40. In one embodiment, a voltage sensing signal is supplied to the comparator 
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which generates the control signal for controlling the variable voltage of a pulse width modulator, as 
indicated in detail by U.S. Pat. No. 4,745,520 entitled the "power supply" as of [ of above-mentioned 
Mr. Fuzee ] May 17, 1988. In the embodiment of drawing 2 . a voltage sensing signal is supplied to the 
system controller 400 of a micro processor base through the buffer 20, and and the system controller 
400, It is answered, the control signal for controlling the variable output signal generated by the pulse 
width modulator 310 is generated, and the switching regulator 320 is controlled as mentioned above. 
Therefore, the voltage of the charge applicator 100 of a finishing material answers a voltage sensing 
signal, and increases or decreases dynamically so that desired voltage may be given to the charge 
applicator 100 of a finishing material. 

[0020]The current perception module 600 shown in drawing K Direct-current (I) between the charge 
applicator 100 of a finishing material, and the target object T, The current change rate between the 
charge applicator of a finishing material, and a target object (di/dt), And since the current sensing signal 
showing at least one or more of current BP(i)s in the band pass frequency range between the charge 
applicator of a finishing material and a target object by which the filter was carried out is generated, it is 
connected to the output 220 of a high-tension module. In one embodiment, a current sensing signal is 
based on the 2nd voltage feedback signal generated with the return passage of the output 220 of the 
high-tension module to a grounding point, and in-series resistance. The 2nd voltage feedback resistance 
circuit suitable for this purpose is indicated in detail by U.S. Pat. No. 4,745,520 entitled the "power 
supply" as of [ of Mr. Fuzee transferred to the grantee of this invention taken up as reference here ] May 
17, 1988. According to this feature of this invention, it is generated fi*om the 2nd voltage feedback 
signal so that a direct current may be proportional to the DC component of the 2nd voltage feedback 
signal corresponding to a current sensing signal and a current change rate signal and the current signal 
by which the filter was carried out may be described below. 

[0021] The current perception module 600 is connected to the system controller 400 in order to give a 
current sensing signal to the system controller 400. The system controller 400 answers a current sensing 
signal, and generates and supplies a control signal to the control module 300, and the high tension of the 
charge applicator of a finishing material can answer the control signal fi-om the system controller 400, 
and can adjust it with the control module 300 dynamically. Therefore, the high tension sent to the charge 
applicator 1 00 of a finishing material answers both a voltage sensing signal and a current sensing signal, 
and is controlled. However, the current sensing signal of a priority is higher than a voltage sensing 
signal because of the purpose of controlling high tension. A current sensing signal is because the early 
electrostatic discharge which can generally prevent high voltage by decreasing is expressed. In the 
embodiment of drawing 2 . although a current sensing signal is supplied to the system controller 400 of a 
micro processor base and a control signal for this to control the variable voltage driving signal of the 
control module 300 is generated, these control signals may be generated by analog circuitry. 
[0022] Generally, a current change rate samples a current sensing signal, and is measured by comparing 
the signal sampled most recently with the already sampled signal. In one embodiment, the 2nd voltage 
feedback signal corresponding to a current sensing signal. As explained to U.S. Pat. No. 4,187,527 
entitled "the electrostatic coating system (Electrostatic Coating System)" as of [ of Mr. Bentley 
transferred to the grantee of this invention taken up as reference here ] Febraary 5, 1980 in detail. The 
inclination detector circuit incorporating a sample hold circuit is supplied. According to the embodiment 
of drawing 2 , the 2nd voltage feedback signal corresponding to a current sensing signal is suppUed to 
the system controller 400 of a micro processor base through the buffer 22. In this composition, the 
system controller 400 of a micro processor base acquires tiie measure of a current change rate as 
compared with the current sensing signal which sampled the current sensing signal continuously and 
was already sampled in the current sensing signal sampled most recently. According to one embodiment, 
the system controller 400 samples the DC component of a current sensing signal, and acquires the 
measure of a current change rate. The comparatively high sampling rate which can be attained with the 
system controller 400 of a micro processor base can give the measure of a current change rate in an 
instant comparatively, and, thereby, the system controller 400 can control the high tension of the charge 
applicator 1 00 of a finishing material more respondent. By this improved high voltage control, the 
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system controller 400, The generally improved operating efficiency can be acquired so that the rise of a 
current change rate may be answered and the high tension of the charge applicator 100 of a finishing 
material may be decreased, before a current change rate goes up even to the level which needs to carry 
out the disable of the high tension of the charge applicator of a finishing material, and it may state in 
detail below as a result. 

[0023]The current in a band pass fi'equency range by which the filter was carried out is generally 
measured by carrying out the filter of the current sensing signal with a band-pass filter. As indicated in 
detail in one embodiment by Mr. Fuzee's U.S. Pat. No. 4,745,520 taken up as reference, The 2nd 
feedback voltage signal corresponding to a current sensing signal is supplied to the band-pass filter 
circuit of an analog, and the current in a band pass frequency range by which the filter was carried out is 
generated. In the embodiment of drawing 2 . the 2nd voltage feedback signal corresponding to a current 
sensing signal. It is sent to the programmable band-pass filter 50 connected to the system controller 400 
of a micro processor base by the buffer 24, and this band-pass filter 50 can be programmed with the 
system controller 400. In one use, the range of a band-pass filter makes about 200 Hz center fi-equency, 
and are about 20 Hz thru/or about 2000 Hz. More generally, even if a frequency range is wider, it 
changes narrowly based on a use with specific center frequency. In one composition, the frequency 
range which differs in a large number, and the center frequency corresponding to it are memorized by 
the memory, and are chosen and used in a different charge use of a finishing material. According to fliis 
feature of this invention, the output signal of the filter 50 corresponds to the current in a band pass 
frequency range by which the filter was carried out, and the possibility of the corona discharge in the 
charge applicator 1 00 of a finishing material is shown. The system controller 400 controls the high 
tension which answers the measured level of the current in a band pass frequency range by which the 
filter was carried out, and is supplied to the charge applicator 1 00 of a finishing material to state in detail 
below. 

[0024]The high tension supplied to the charge applicator 100 of a finishing material can answer the 
current sensing signal showing at least one or more of the increase in a direct current, the increase in a 
current change rate, and the increases in current in a band pass frequency range by which the filter was 
carried out, and can decrease dynamically. The high tension supplied to the charge applicator 100 of a 
finishing material can answer the current sensing signal showing at least one or more of reduction in a 
direct current, reduction of a current change rate, and the reduction of current in a band pass frequency 
range by which the filter was carried out, and it can be dynamically increased with the control module 
300. 

[0025] Drawin g 3 is a graph which shows the illustration load curve relation between the high tension 
supplied to the charge applicator 100 of a finishing material, and the charge applicator 100 of a finishing 
material and a direct current between the target objects T. According to one feature of this invention, the 
high tension supplied to the charge applicator 1 00 of a finishing material, The current change rate which 
increases from a direct current and the 1st cvirrent change rate level which go up from 1st direct-current 
level Ip And the current sensing signal showing at least one or more of the current in the band pass 

frequency range which increases from the 1st band pass current level by which the filter was carried out 
is answered, and it decreases dynamically below to 1st voltage-level Vj. A direct current in which the 

high tension of the charge applicator of a finishing material decreases toward the 1 st direct-current level. 
The current change rate which decreases toward the 1st current change rate level, and the current 
sensing signal showing at least one of the current in the band pass frequency range which decrease in 
number toward the 1 st band pass current level by which the filter was carried out are answered, and it is 
dynamically increased toward 1st voltage-level Vj. 

[0026]According to another feature of this invention shown in drawing 3 . the high tension supplied to 
the charge appUcator of a finishing material, A disable is answered and carried out to the current sensing 

signal showing at least one or more of the current in the band pass frequency range exceeding a direct 

current exceeding direct-current marginal I^^, the current change rate exceeding a rate-of-change limit, 
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and a band-pass filter current limit by which the filter was carried out. When it decreases to the 
minimum with voltage, the disable of the high tension supplied to the charge applicator of a finishing 
material may be carried out. 

[0027] According to another feature of this invention, when the current sensing signal ingredient which 
produced the state of impairment disappears to within a time [ appointed ], the system controller 400 is 
automatically tried so that the voltage which is supplied to the charge applicator 100 of a finishing 
material and by which the disable was carried out may be enabled. In one operational mode, the high 
tension by which the disable was carried out is enabled, for example, when the level of the current in the 
band pass frequency range showing corona discharge by which the filter was carried out disappears to 
within a time [ appointed ]. According to this feature of this invention, before having to reset manually 
the high tension by which the disable was carried out, the system controller 400 is tried so that a system 
may be reset repeatedly. 

[0028] While giving electric power first to the system 10, and while resetting the system 10 
automatically, the variable voltage driving signal supplied to the center tap 232 of a transformer. It 
inclines in the rise direction toward the 1 st voltage level by the predetermined rate of increase under 
control of the system controller 400, namely, is increased. However, the voltage rate of increase may 
answer the current sensing signal showing discharge, and may decrease, and a disable may be carried 
out eventually. The voltage rate of increase is not generally the same at an early upgrade state and an 
automatic system reset state, and the above quick increase in voltage needed while giving electric power 
first to a system is needed in an automatic system reset state. 

[0029] Although the graph of drawing 3 shows the voltage and the relation of a direct current which 
include a linear active region substantially, the relation of a voltage-direct current is generally un-linear. 
although the relation same also between voltage and a current change rate and between the current 
components to which the filter of voltage and the cvurent sensing signal was carried out exists, the 
voltage-current relation of these each is peculiar and generally un-linear. Although the current change 
rate and the parameter of current by which the filter was carried out are peculiar, there is a tendency not 
to change for every use, so that a direct-current parameter changes for every use. For example, divide 
the direct-current level needed and The conductivity of the charge of a finishing material, It is dependent 
on the factor of a large number relevant to the composition and the specific use of the electrostatic 
coating system containing the size and shape of the form of the charge applicator of a finishing material, 
the distance between the charge applicator of a finishing material, and a target object, and a target 
object. Therefore, a direct-current level is a current level which a user defines, it is chosen to a specific 
paint use, and is inputted into the user interface 30, and is displayed by the visible indicator 40. 
Generally, it is determined in an experiment and voltage and various relations of current are determined 
by referring to the engineering specification accepted. 

[0030] Generally in the system controller of a micro processor base, the voltage-current relation to the 
current parameter of a current sensing signal and a voltage sensing signal is controlled by the 
programmed algorithm. According to this feature of this invention, an algorithm is easily reformed or 
cast to specific electrostatic coating system composition or use. Many programs with a different voltage- 
current algorithm can be memorized in the memory relevant to a microprocessor, a desired voltage- 
current algorithm can be chosen to a specific system configuration and use, and universal high voltage 
power can also be formed substantially for an electrostatic coating system. The system controller 400 
which uses a microprocessor as a base can supervise memory of the data relevant to system performance 
and the performance, especially the state of impairment of the nonvolatile memory 60, can analyze this 
later, and can make it the base of voltage control algorithm amendment. The computer 70 connected to 
the system controller by the serial input / output port 72 can be used for downloading an algorithm to the 
system controller 400, or uploading data firom the memory of a system controller. 
[0031] Controlling dynamically the high tension which answers the current sensing signal showing the 
above-mentioned current parameter, and is supplied to the charge applicator 100 of a finishing material. 
Since the comparatively wide range state which shows the discharge in which the current parameter 
drew near will be expressed and sensitivity will be raised, when preventing discharge of an electrostatic 
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coating system, remarkable progress and improvement are brought about. 

[0032]According to another feature of this invention, the operation efficiency of the high-tension 
module 200 is raised, and discharge between the charge applicator 1 00 of a fijiishing material and a 
target object is prevented. Since a phase sensing signal is generated, drawing 1 shows the phase 
perception module 700 connected to the output 220 of a high-tension module. This phase perception 
module 700 is connected also to the system controller 400 in order to give a phase sensing signal to the 
system controller 400. According to this feature of this invention, the system controller 400 adjusts 
substantially the drive frequency of the 1st and 2nd signals from the 1st and 2nd phase drivers 330 and 
340 in the resonance frequency of the high-tension transformer 230 by a 90-degree phase shift, and 
makes the voltage signal of the output of a transformer the maximum. The circuit which controls the 
circuit which generates the phase sensing signal of the output of a transformer, a phase, and frequency. 
As reference. United States patent 5th, 159 which are entitled "the high- voltage-power control system 
(High Voltage Power Supply Control System)" as of [ of Mr. Fuzee transferred to the grantee of this 
invention taken up here ] October 27, 1992, It is indicated in detail by No. 544, The 1st and 2nd drive 
frequencies and phases of a driving signal of the phase drivers 330 and 340 are controlled djmamically 
to consistent with the resonance frequency of the high-tension transformer 230 with the tendency to 
change when the target object T approaches the charge applicator 100 of a finishing material or 
separates. [1st and 2nd ] If the transformer 230 is operated with the resonance frequency, a possibility 
of the increase which the voltage which the maximiun voltage occurs in the ou^ut of a transformer, 
therefore is supplied to the charge applicator 1 00 of a finishing material does not expect arising, and 
causing discharge will be reduced. In the embodiment of drawing 2 , it is supplied to the system 
controller 400 of a micro processor base by the phase feedback signal through the buffer 24, and and the 
system controller 400, The frequency of the drive frequency of the 1st and 2nd signals from the 1st and 
2nd phase drivers 330 and 340 is controlled to consistent with the resonance frequency of the high- 
tension transformer 230. In one embodiment, the high-tension transformer 230 is a universal winding 
type transformer, and drive frequency may change between about 45 kHz thru/or about 110 kHz, and to 
a different use and system configuration, this frequency range may be still wider, or may be narrow. 
[003 3] According to another feature of this invention, the operation efficiency of the high-tension 
transformer 230 is fiirther optimized by generating the high tension which decreases the variable voltage 
driving signal from the control module 300 supplied to the transformer 230, and is sent to the charge 
applicator 1 00 of a finishing material. The heat with which this is generated by the high-tension module 
also decreases, and this is an especially important matter in a hand-held coating gun and the small 
charge grant device of a finishing material. The stress of a voltage commutation machine and a 
multiplier will also decrease decreasing the heat of the high-tension module 200, and this will prolong a 
life of operation. According to this feature of this invention, since a voltage drive sensing signal is 
generated, the voltage drive perception module 800 is connected to the control module 300. This voltage 
drive sensing signal is generated by the resistance separator in the variable voltage driving signal 
generated by the control module 300. The voltage drive perception module 800 is connected also to the 
system controller 400 in order to give a voltage drive sensing signal to the system controller 400, It is 
made to change and the system controller 400 determines a sweep, i.e., the drive frequency from which 
the variable voltage driving signal from the control module 300 serves as the minimum, for the drive 
frequency of the 1st and 2nd signals from the 1st and 2nd phase drivers 330 and 340. Therefore, drive 
frequency changes to the frequency from which the variable voltage sent to the high-tension transformer 
230 serves as the minimum to the high tension of the request sent to the charge applicator 100 of a 
finishing material. Although this feature that raises the efficiency of the transformer 230 can also be 
used alone and it can also be used combining the above-mentioned frequency consistency and the phase 
shift feature, Drive frequency is changed within limits restricted to the resonance frequency of the 
transformer 230 in efforts to make into the minimum variable voltage supplied to the transformer 230, 
and it is accompanied by restrictions of reaching a compromise in consistency of drive frequency and 
resonance frequency. 

[0034] According to another feature of this invention, the operation efficiency of the high-tension 
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transformer 230 is further optimized by giving delay between the 1st, the 1st of the 2nd phase driver 330 
and 340, and the 2nd signal, and allowing collapse of the electric field induced by the transformer with a 
variable voltage driving signal in fix>nt of polarity reversals. This decreases the variable voltage driving 
signal supplied to the center tap 232 of a transformer, and it decreases the heat generated by the 
transformer. Drawing 4 shows the delay between the complementary 1st [ which drives the 1st and 2nd 
phase drivers 330 and 340 ], and 2nd phase driving signals, i.e., a dead space, in order to carry out the 
sink of the variable voltage driving signal supplied to the center tap 232 of a transformer by tums. 
According to one feature of this invention, the delay between phase driving signals is fixed delay time. 
According to another embodiment, in order to determine the time delay which answers the voltage drive 
sensing signal firom the switching regulator 320 to desired output voltage and by which a variable 
voltage driving signal is made the minimum, a time delay is changed over the small range. This method 
of raising the efficiency of the high-tension transformer 230 may be used or more combining one of the 
improvement-in-efficiency features of other of this invention which it could be alone used or was 
described above. 

[0035]the pneuma of the specific embodiment which can carry out and use what is considered the best 
mode of this invention, and now from the above explanation if it is a person skilled in the art and which 
was described here although it would come out, and change various by within the limits — combining 
and reaching — etc. ~ **** will be understood easily. So, this invention shall not be limited by the 
above-mentioned specific embodiment, and shall be limited by only the claim. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damag'es caused, by "the use of this translation. 

1 .This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 

DRAWINGS 

[Drawing 3] 



i 




[Drawing 1] 
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i^5|!4T y — ©iSSJEl* . t * — i^ft©?Kffl#i^ 
^4. 7 4 5. 5 2 0-^(C-ol,»r±£bfc©«i:l5I«l«:. 

R«tcMi6-r-sii:«ffii©ia©itt«J^^t<t uritie^jic^ 
{bsn?.. ir-y^f«ji**i^^w*4T7'u 



®$nS, X. Rans-Pak 100 0 

oT. Rans-Pak 1 0 0 0«j!S». 

[0 00 7] Ctih:^^^(Dm^A'Cilbi>z>>>^^^-^ 
3-3j<b-^'g>tC«?S3n:^£:t*-5^£S;^©l 99 2 
^10^27 Bi4ii<D tlS9SMmmWt^^^-i^ (HiPh 
Voltage Power Supply Control System^J tJS.'ti>y¥M 

m^mb. 15 9. b4 4mt, -mms^z^^^is'^ 

««]^IIS©-;X«»€:IE«Jt-S/c:A©W;'3<t 

atii. ««£iEffis©-;x««a©ai;'3m#fitffl<i:(ca 

sffi*(iSBJ««s«:j; 0 ^3nsai;'3m#©ja?ffi^*^ 
^ ^ ©tc^ieffl 3 n, ^ffis©— 'X««i©a:'3«-t 
icMbQO" ©mB"rn3!)5^D^>j;'5fc-r€.o «eo-c> 

[0 00 8] Ji(±©giiW3&»6> i <pfcw. ^'fa(omwm 

[000 9] 

[gsa*»^-rs/c&©*®] -enssi, *?fei«©@fi^ 

MMT7'';^-^i^— f h^<*i©IBI©]fS«©fe^ 
[0010] *^©SIJ©BW«. gfl;l'-7"7 ^ - K>'^' 

[0 0 1 1 ] *^B^©MtcSiJ©SeigK, ^)\,--:fV A~ 

^s^M*4T -7* 'J - ^ s n s«)i%«jfl«)Kiasi 
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ig*^ X -5^ * c i -c * s . 

[0 0 1 2 ] Xv *^BJ©@m, l?«^»i^Xf-A© 

^*mT y y y- i» k:is«ee*«#&t 4i««E«si© 
^ _ ^ y ^•'^-^ 3 n-s oi^afflffi»ft-^*^2*^ 

LO ^d'T-S Csink)^ 1 Rt/^2©ffllfW^i:lg«)M-^lfflfC3I 

[0013] *^©sii©eww> W«E^ffS©-fe> 

^ 1 2 ©ffi«fi«j>5: F ^ '^dMsmm.^ 

|g«)«#*ii««)^ESO ta:^©aKf? 3 n/c«l£(cSPt b 

[0014] *%B^©ie«:»iJ©sa«J«. WftE^EES© 
12 > - 3? 3 n oI^«IHg«6fl-^=fe Jffif^ 

i'-r 5111 RCXIS 2 ©+il«W& F ^ -f ^^•©^g«()^^S{ 

Wl^ * ^,fitffl-rn-ciS«E^s©*iiiS'<^^^^*s^'^ 

5ci{cJ:D. A©^im*4T:7•y^^- 
^IK:iS«l£€:^♦&■r^.l«aE«?^S<^?al**^®^*^*f*^''«^ 

[0015] 

[»H^©lltt©0«l] *i6is©c4ae.Ry^fife©sfl^. ^ 

^3 n/c3S{^ISIiB*#Mbfc«T©l^ttl^£iJiSS*»e.^^ 

tcsip?3nj;^o 0i«. i^3nfc^«5^*f-'5' 

1 0 0 ;&-fi$e«}JC«;iA:»«lfe«S^;=^'r A 1 OOP'P 

40 d7H-c*-6. ^«il4T y y- ^ 1 0 0 jISM 
il!!m{aX»-t©#JaK&5tS»-y-^ b:gj«£T«:*tb-CJ:l: 
«^iS»<»jEX»ft©«fifCi»^34aS. ^^W*4T:/'; 
^r— 1 0 0 i df — y f F!^(*T i©|ffl©l!l)<'P*ro*. 

*^2 O^^^nrK-'W F (kV) ^cl*b*^l 0 0 kV©:^*3 

OOt^—y-y F!BJ^Ti©ra©»fP«8ft». *Sj2 0v 
^i7ur>-^T (mA) JSC* b*^ 1 0 0 0 mA©;*c*3 

50 *n«. i^Jtot*. ^«ttl4©»«^. §i««?4T:7-U 
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movy f^^m-^y^^x. ^inii*)izi^<xh>b^<x 

[0016] mmmnr-:^ ^)^^^\oo — is(c. 
^*IW?4T7*';-^-^f 1 0 o«> ##iL/rcc(cm'3 

±lf-52|s:^W©aiSAtcaiffi3nfc>'^'i7fi;^<Dl 9 9 5 
1 SB-f^t^© ry>>f>42>7^^:/a-:Jf V-T 
h V >f -tf — (Nonincendl ve Rotary Atomizer) J <b jST -S 
*ffl#fi^ll5. 4 3 3. 3 8 7-^{cM^3nA:J:5(cS 
g|x 4^ ;l/ j^-r -2) /cai6(ci:t;l5W<gl > + f ^• ^ > 20 

1 0 o». cfc«3— «g:W(c«. 1 ofe(±(D 5? - y h 

T. m«. ^'-y-;' higJWi. ^«*4T:/';y-f 30 

[0017101 (CTKSn/OXf-A 1 0«. A;'32 1 
0 i > ^J6Wi|sf r:/ -Jr- 5f 1 0 0 icW^itlicm) 2 
2 0 i^Wr-5>i««II*>=^-Jl'2 0 0?:fii^rCi-5>. 

Sl2tctet>r. j««E'ti;'*-jU2 0 o»> — ^x^liS 
e;; jl -;HtfiX» . i l t: c c tcm 0 ±tf 

a^SAtcSliS^tifct i-i;?fS;<D 1 9 8 8^5.g 1 7 B 
#l-f© r«jlg (Power Supply) J ijS-T *?|4H#itlg4 , 
7 4 5, 5 2 0#{CgfJ|ffl(CM^Sn-Ct»^. (O^il 

mnr y'vir-ni 0 0 *^]saEE*i^ ^ --iv 2 o o dcm 
usti^m^xit. ^mtoxm<o±if?>\:^^'-v>s.(o 
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;l'2 0 OtcSSKSn-Sffli^rtt, Mft^-ri>mfSE.ir--:f 

;l'*iW«)E*i>A-^l'2 0 0*^lSSlI*i^a---'L'2 0 0 

[OO18]01«« K«II*i^»-^l'2 0 0k:^<^3 
nfcilJ®*i^*--'L'3 0 O^Tj^L/TfcO. CiDmWiV^ 

:x.-)i3 0 0«, W«ffi*i^A--'U©A;*)2 1 OiCDjiE 

MS n/clS«ffi^':^ * -iKDiUtt 2 2 0 KlSSaffi^rlS^ 
-rs. H2{C^SnfcWfflr*S?3.-Jl/3 0 0tt> 
rlJ^IBS3 1 0RO'X'('-yg^>i^U+'iU-3?3 2 0?: 
<t^LTl>S. /^•>»^:^rtJ^p^a3 1 Ott. t/Xf-A=J>h 
P " 7 4 0 0 *i 6 ©SlJiSW-^JCIfeS b r . nj^a;^ff # 

3 1 0». m4 OkHztjii^^ume 0 kH z©Wr^{b 

t?*^, X'f-?5^>i^u^^*u-4'3 2 0». >'^•>l^;^r1J 

^isi^3 1 otcgsKsn, ^(Daj^mfjm-^tcjt^bx 

3 2 0 ^m&—'^X%m<D^>it-'it :?"2 3 2 tC 

^«ffi*^r s . n 1 ©^ti F -7 3 3 0 »s:be 

S®— 'X«ifi^©ll 1 A:^2 3 4 (Cg^gSS*!. "^OXmz 
F 7 W 3 4 0 B^S^-^^L^j'J^atom 2 Xt) 
23 6K.mm^tl?>, l|l(D^j^+iF7-C/^•3 3 0«, 3 

> F p- -7 4 0 0 *» ffittft#K:iS^ L-rlR 1 m 

n'k^^l'. -fe^^f-^f f 7*2 3 2(C-^^F>n-2>BMm 
ffl|gttm#%2^>i'l^. ■tL■rl|2©^JitBF^-<^^'3 4 
Ott. 3> FP"^4 0 03&i6©ll2l|g«im-^{ClB^U 
r^2©m#*35S(C^L. H2>ai-$J2»7*2 3 2{C 

©#Sit(cj;0. l|l©t4tBF^-<>''<3 3 0*i6©llim 
^ i H 2 F ^ -r 3 4 0 6©IS 2 PI t 

< mmmmx&'oXK-rymm i 8 o * -rn-ci,^*. 
[0 0 19] 0iRaf2«, ^*i*mr:?"y-5r-^' 1 0 

Oi^f— ys» F!^*t^Ti©M©^«E4^-r«ffli^M 
-^*l%*-r-5;fc«&(CJft«ffi*y3.-;l'©a:tj2 2 OtCg^ 
i^Sn/cmEBffii^^i^^-Jl'S 0 0 5:^LTL^-S. lo 

©^*Bi^fiS{c*jtir. c<Dmsm^^u. mmsTti? 

a-;i'©m:tJ2 2 0©Jg$ttt^»lliI8S(cj:f3^*3ns 
^l«J£7-f-F>''<"-'i'«#Sc36-:J<, C©SWtcj8il/ 

/cml«JI7-f-F>'^••;':5'©s^^^tt^flIliIl^s^*. 

-i^ft© 1 9 8 8^5 H 1 7 B#lf© rm?B(Po*ver Sup 

ply) J L^-ram^Wi^m A , 745. 52 o^tcs^iw 
KPB^Ksnrt*^). «ffiai»i^2;>*-;i'5 0 o«. i^;^ 
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±IB(Dt3u-ix|fc(01 9 8 8fp5^ 1 7 B#WCD r« 
aiJ iS-r6*l|!Rfltm4 . 7 4 5, 5 2 O-^tCfififfflK 

(O^Hmi&Vit. «E!ffl^M#». 7 r 2 0 
v^i'PV*PH2 2;-tJ---t-:^©'>Xf-A3> ha-^4 0 
O'^^yi&Sn, -eL/Ti^Xf^An^ h p-^4 0 0». 

■s. ee-j-c. ^sgMi|s4T7''jy-^? 1 0 o©«ji«. m 

[0 02 0] mUC;^ 3 nfc«aEjfflaD-=ei^ J- -Jl' 6 0 0 

©iacDie^fe«* ( I ) . mminrzfvir-^ti'-i^ 
V ymw±<Dm(Dm^^am (d i/d t > , 

?Sm®H{C*jW6:7 -f ;U^3n/cfliSEBP (i)©^^ 

BE*5^*-;l'©a:t7 2 2 0©l?l5BSie9IJ^cajnffitCj: 
C©Sft«JKabfcir2©«EE7 ^ - hv-?.;, ^'ffijnill^ 
Snftita-i^fi;©! 9 8 8^5 >g 1 7 B#lt© r« 

asj isi-r s*a#i!Fm4 . 745. 520 -^KWiMK 

[0 02 1 «SfEjffl^*e> * -^l' 6 0 0 
Ar3> h P-^4 0 O^M&^^{S^^^?Li>tcii>liCiy 
>^f-AP> hP-^4 0 OtC^MSn-S. 

h p 4 0 0 «. f^wtmmnmcm^bxmmtiy:^ 
3 0 0 icprnm^^^^^m^ v . mmtmr 7- 
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©*<Jiaim#KiSlFbr*iJ®*i>* 3 0 0 {Ccfc OKiW 

*7m!©»«SlSt«**-r*> ^-C* So 0 2 ©Sm?^)!8{C 
10 MSKfflJ^fi-^tt. •7>r^'P7*p■fe2>1^•^-x© 

i/;^7^A3> hP-'7 4o o«c«ii&sn, cn». SUiBI 

[0022] mmi<tmit. —muc. ^Mmmmv- 

fST^sii 2 ©mE7 ^ - y i^mmt. ux c 
20 cKB5(0±if s*^Bj©^sA(caig§n/c-<> h - 

^©198 0^2^ 5 H^^W© r»«^i^;^-f-ACEle 
ctrostatic Coatinq System) J iS"^ ^^M^Pf-W4 . 

1 8 7.5 2 7^tc^i)fflK:SiHJ3nfcJ:^«:. •y>7';i' 

ia2©iijfi?i^»-c». «ife®^m-^(c*ftt;-r-6ii2 

©«EE7 ^ - hVN' --^ i'm^ifi^^ ^» 7 T 2 2 4igT-?-f 
P7*Pt •^'-y--^— ;^©S^X-r-A3> h P — -74 0 

->x7-A=i>hP-^4o o». a^is^m-^^ai^w 

it. e^X7^A3>hP— 54 0 0»> «dfeiffli^#©D 

c^^4if>7'";>i/u> «?jfe^^b*©Rffi*^#s. ^ 

-^i'p:/p-fe-y9-^— ;^©»-';:^7'^3>J-p— -7 4 0 0 

3> hP-54 0 o«> m^^urWiT'-ii 10 0© 

». ^M*4T7*';^r-:Sf©iS«BE%'r-^ Xx>r:;^;U-r 
-5ii^S©«>'S U-^>'l'*-CSiJfe^'fb^*5!±ff-r SWfcS* 

^^b*©±#tctcrvgr u rSfeil*ti(i4T 7* y ^ - ^ i o o © 

[0 023] ^m^m^mawicis^iy ^jvn^ti 
tcmmit. -mmi'C. ^mmty -< Ji'i'vmmm^mn 

50 «=»4. 7 45. 5 2 0-^K»iffltCP8^3nyi:d:^K> 
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^iisaa:? -/.'i'^©ffiH», 4^2 o o h z ^(p'tj-m 

*^BJ© C ©#iJ!«: J: n« « 7 ^ ;U 3? 5 0 © tH^'jfi-^ 
J^t&t. ^b-z-^mmry'^Jir-ii 1 0 0(c*ji^S3 

a::^S5:m©nrtg14^^-r. i^Xf-An> h a-^4 0 0 

[002 4] mmmr y' V -fr - ^ 1 0 O'N^sti^ 
1 0 0'N.«*&3n-5i««ffi«> mmMrnxom^p, asfe^ 

iiritcfm<DWP<Dpti:< ifc 1 oJlj(±;|:a-r«Sfe!SiftI 
[0 02 5 ] ia3«. ^Mif4r'7'';>r-3f 1 0 o-sfi 

y-? h®><*Ti©ra©@:gfes^i©^^e«jAWft«RM^ 

1 ©ii8i£^fb*b-^>'i'{cin]*>-3rji^^T-ss«^{b*, 

mmmmwLmmi>ciii-f^y.i)iii:stitc'mM(D{ptj:<. i 
4> i':3*a-rsafeBiftim-^tcteifLT. »ri©«iEu-< 



C9) nm^ 1 0-2 02 1 5 1 

16 

[0026] lil3{c^'r*l6?9©SiJ©#8i{cJ:n«. ^ 

1^1... 'S:m^i>mmim. $i^{tmmni:m^?>9m^ 

10 ti"C^>J;i/>. 

[0027] :$:^B^©SiJ©#miiCj;nii. i^Xf An> 
h p - ^ 4 0 0 (i, ^»^figt#;Sg*^ D/t«iiK®*o«-^fi£^ 

1 oo(,cm^$ti?>7'-f :^x.^y)l'Sntcms.i:■^^- 
fcmsiE© u --^ju^sf gs©B$rart iC b fc^ -T ^ - 7- 

20 n-^4 0 0». f'-<:^i'f7';b3n/ci««JI?:^»it? 

[0028] sxxt^a 1 0 icmmicmti^<n^ri>mR 

1 0*iKrWtcy-fe-;» h-r-sracc, ^)Ei&© 

t > ^ 7-2 3 2 fC«i^3n4Bj^«lI|g»l«# 

S^^7'A3>hP--74 0 OO^tiPCfei-CBffS© 

7-A y H2 y ht^ilg-epi oxittj: < . a«(efji&->^7'A y 

[0029] msa^if^yit, HMWtc y -Ti^clbf'^M 

40 ©m)E-«?jfeMf^t*— «2e<jici*!tt®*>©-c, #Ny-r-c 
i|s4©ji|[«^, ^*lM*4T7-yy-4f©0S. ^*t*4r 

m^z>nM<Dmmcmmi'ft^m<oy r t> ^icimo ■ 

50 #5£©^igfflj^{c*furajR3 



CIO) 

17 

[0 03 0] v-Yi'P:7*p-fe-;'1f-^— x©'>;^r-A3> 

A©fcJ&©J|»fi!){c»aef|Aj:ji5«iEE«j|g*J^j^Sr -6 C i 
f^A3> 0 0»« i^Xf^Attflg. RO'tt«6(C 

IE*IJiailT;l'=f';XA5fcS<D--«:-Xt-r-2.C<t*^-C*-5o 20 
P-'7 4 0 0«:rJU=fyXA4:5f'5>P- FL//c«3i^X 

[003 1 ] ±iB«SiE''>'7^-^7*«-r«j«jffl^<l#JC 

CESUr^^Mif^T^'y^r-^ 1 0 0K«i(^3n-Slft« 

iiC^cSCD-C, ii«^$^->X-f-A©jte«?:Bl5±-r'5±-C 30 
[003 2] *l6?|©SiJ©i|tm(cJ:4a«> 

- 2 0 0 <Dmmmifimit> h n . ^«m*4t 7* y ^ - 

3t 1 0 0 i hi^*i<Dia©&«*SEl5r±$nS, 

-il/©a;^j 2 2 0 (CgfiKSn/tfiffiS^^i^a 7 0 0 
*:T^LTt,>S. C(Dtfttaa6*n*i^*-;l/7 0 0». i^X 

T-A=i>hP-54oo f<cm^^&mt^^^^i>tcib^c 
i^x7^A3> hP--74 0 0{c4>«sK3nSo 

C©i|tMfCj:tltf. '>X-f-A3> hP-'5 4 0 0«. H 40 

1 Riy^ii 2 o<ata k ^ >'^* 3 3 o so's 4 0 i)^h<om 1 

JCi«S$n/iit 9 9 2¥1 0>^2 7H# 

Vt(0 rjaf«E«?S$IJiaii/X5^ACH1qh Voltage Power Su 
pply Control System) J i jST -S^a^f^H 5 , 1 5 
9. 5 4 4^(Ci¥iiffl«:RJ^3nrCi-5. ||lSO*»2© 50 
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fijr+a K^-f/N'S 3 OSO'3 4 0 ©m 1 2 ©IBttM 

*4Tyy>>--3? 1 0 otcjfic-^iifcfjistn/co-r-sittc 

^{kr^^i«i©^^ift«EE^^2 3 o<o^tmmnc 
^^■r^j:^(c«ie«j(c*ijfflisn^. ^es2 30*^© 

4o> fie-^r. ^i^?4T7-y->--^ 1 0 0K«*&3n 
■rs, 02©iijfe0sgr«> ^ - ^fi-^*s 

^^'jVr 2 4%igTv-<i'P:70i2 2>-9--^— X©S^X^ 
A3> hP— 54 0 O'^s^^Sn. -e-L-ri-'X7^An> 
hP-^4 0 0». ll^l&0^||2©fii^iK5-^>'^*3 3 0 

scFs 4 0 3{»e.©m 1 'SLum2mnoymnmm^<o^m 

. flf«E^j3ES 2 3 0 <D^mm&m.ici&^t ^ J: 0 
K*lJ|!p-rS. 1 o©||JU^SSr«. i««BE^JES2 3 0 

kHz^cC»L#tjl 1 0 kHz®iat?fEftb. C©jajgti[ 

[0 03 3 ] ^mm(Dm(Dmki<cj:tnt. jss^ee^us 

2 3 0©«if'^^tt. IKES 2 3 0K^$n**lJ8P* 
* 3 0 0 © B^«EE|gKi«#* U xmm 

i^nryv^-f 1 0 0'^jig6n-s««EE%i6^-r^c 

^:</>S!yf/hS©^S^i|Bf#-^iaiK:tei»T!RFK:ss 
^Scitt. «jaSdfe|gSi>'v>»u^7*^-fi»©;^ hux 

M©c©#««:J:n«. «£Elgtti«»i'=ei^A->U8 0 0 

i?^ "Jl/ 3 0 0 (c J: 0 lfe^$n/cBl^«)HgKim^(c*s 

*j;>a-;l/8 0 0». J^Xf-A3> h p — -74 0 0(c« 
iBlii(l®*D®#*-^^«>/c&(Ci^X7^AP> hP-7 4 
0 0{C4>^M3tX. i^X-f-A3> hP-^4 0 0«> ^ 
1^5:iy^m2©fi[^iK■7-C^^'3 3 0&O'3 4 0*>6©lll 
RZJ^m 2 ©M#©l|g» J^j^l^* X -f - :^BP % 1 5 -ti- > 
$IM*S^*-;U3 0 0*i6©pJ^«lHg«tl«#*i*>'J^<!; 

SGE^S 2 3 0 'Njt 6 tl €. Dj^SJBE*!. ^^M*4T 7' 
'J^-dt 1 0 0'^SI6nS3fSi®i««)E{C)i^O•C«/J^i 

^cSiC6©^jg!lS's^^b-r^o ^)IS2 3 0©^*f: 

ffi©s?s?»^so*ffiffl-rn!RFm i ffl^s^^^^-a-cffiffl-r 
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C 0 0 3 4 ] :^^m<Dm<Di^icJ:tH£. SWE^S 
2 3 0 m 1 2 (DUm K 5 3 3 

fcfefcm 1 RZ/m 2 ©fi»B K ^ ^ 3 3 0 l^Zf 3 4 0 * 

[003 5] t^±©si?^*>p>. aiiii«r*n«. 

OHJfeJl^lKtc J: oTRR^S n& i>(D-Cittj: < . #|!|:«»* 
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[02] *^©3UfiJi^S|{cJ:Sv-r i?P7'P-feyi^--< 
[03] ;^|gq9(cJ:Sffi^«^^y^f-A©:MM«S>l^« 

[04] JtJE-r -Sm 1 RO'll2 ©iiffl K ^ -Y -"^tc J: o r 

10 &i>*m2<D?s?^*^-r0-c*-2.. 

1 0 »«^i^X7-A 

100 mmiur ^ - 

20 0 rftSff-ti^ju-^l/ 

2 10 A:^J 

22 0 mti 

2 3 0 

23 2 

2 4 0 
20 3 0 0 

3 1 0 
3 2 0 

3 3 0 
34 0 

4 0 0 

5 0 0 

6 0 0 

7 0 0 

8 0 0 



^ -- fl^ 

mifil[+iK^-^>'-v* 
l^2{4tBF^W'^N- 
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